Among various psychosocial factors, occupational stress has been reported to have a more significant association with the incidence of WMSDs. According to the literature, occupational stress negatively influences the progression of WMSDs, and the majority of these cases pose significant risk to the physical and mental health of individuals [12] [13] [14] . According to Karasek Jr (1979) the demand-control model revealed that increased work-related psychological demands without a corresponding increase in job control leads to higher occupational stress, causing adverse health outcomes. The World Health Organization (WHO) has defined health as a state of complete physical, psychological, and social wellbeing and not merely the absence of illnesses [14] [15] [16] [17] .
A gap in the studies in this regard is that none have been focused on the association of health-related outcomes with occupational stress and WMSDs in working populations. The present study aimed to explore the associations of WMSDs with occupational stress and general health in the Iranian working populations in various industries of several cities.
Materials and Methods

Study Design, Samples, and Data Sources
This cross-sectional study was conducted on various workers employed in eight industries, including drilling projects, bridge construction, highway construction, water diversion projects, railway construction, tunneling construction, build power plants, and building construction in 10 cities in Iran. These industries were selected since they are classified as high-risk industries with a substantial number of occupations, each of the eight industries should have high efficiency, and it is possible to compare the study parameters in various industries and professions.
A step-by-step design was used with the randomly selection of the number of the occupations in each industry in 10 cities. The selected individuals were classified based on eight industrial sectors (drilling projects: 55, bridge construction: 15, highway construction: 37, water diversion projects: 73, railway construction: 98, tunneling construction: 28, build power plants: 28, and building construction: 121). The sample population consisted of 455 Iranian adults (100% male) with different occupations aged 22-72 years, who had been employed for a minimum of one year. The inclusion criteria of the study were willingness to participate in the study, absence of psychotherapy, drug addiction, and alcohol consumption, and a minimum work experience of one year in the current position [18] . Despite sample stratification, the objective of the study was not to make comparisons between the occupations and selected cities. The researchers liaised with the participants in each industry to obtain the required permit for accessing the occupations. With the permission of the unit managers, the researchers approached the individuals who were employed in the units in order to request their participation. The objectives of the study were explained faceto-face, and copies were distributed among the individuals who were willing to partake. Data were collected using five instruments. The first section of the questionnaire included the demographic characteristics of the participants. In addition, the standardized body map questionnaire for musculoskeletal symptoms was used to determine the prevalence of musculoskeletal symptoms by assessing 27 body segments [19] . Another data collection tool was the HSE management standards indicator tool, which is a framework covering six domains that might cause stress in employees at work. The items in this questionnaire are scored based on a five-point Likert scale (Strongly Disagree-Strongly Agree). Each item refers to a management standard; items 3, 6, 9, 12, 16, 18, 20 , and 22 refer to 'demands', items 2, 10, 15, 16, 19, 25, and 30 refer to 'control', items 7, 8, 23, 24, 27, 29, 31, 33 , and 35 refer to 'support', items 5, 14, 21, and 34 refer to 'interactions', items 1, 4, 11, 13, and 17 refer to 'roles', and items 26, 28, and 32 refer to 'changes'.
The indicator tool could be used to analyze the viewpoints of individuals toward their working conditions and stress levels. The questionnaire responses are numbered 1-5. Based on the reliability test results, the items in this questionnaire have significant correlations and have been extracted from factor analysis. The reliability of the items that were extracted from the HSE questionnaire was 0.92, 0.73, 0.75, 0.63, 0.87, 85, and 0.22 for the items regarding demands, control, managerial support, peer support, interactions, roles, and changes, respectively. In addition, reliability was estimated at 78% and 65% using the Cronbach's alpha and split-half method, respectively [20] .
Another data collection instrument was the general health questionnaire (GHQ), which is used to identify psychiatric disorders in the general population within the community or non-psychiatric clinical settings. Moreover, GHQ assesses the current state of the respondent to determine the differences with their common state. To test the reliability of this scale, its internal consistency was assessed using the Cronbach's alpha coefficient ( ≥ 0.70), which considered satisfactory [21] . It is notable that GHQ is easily administered and consists of 12 items. The response ranges are 'better/healthier than normal', 'same as usual', 'worse/more than usual', and 'significantly worse/more than usual'. The exact wording depends on the particular nature of each item. In this study, we applied Goldberg's original scoring method, in which the response categories are determined with the scores of zero, zero, one, and one, respectively (score range: 0-12) [22, 23] .
Statistical Analysis
Data analysis was performed in SPSS version 23. The descriptive data were expressed as mean, standard deviation (SD), and percentage. In addition, the Kruskal-Wallis test was used to examine the significant differences between the industries and occupations. The Kruskal-Wallis test is a nonparametric method to determine whether samples originate from the same distribution and is used for the comparison of two or more independent samples of equal or different sample sizes. The correlations between the WMSDs, occupational stress, and general health were evaluated using the Spearman's correlation-coefficient.
Results and Discussion
In total, 473 questionnaires (response rate = 93.0%) were completed and returned. Among these, 18 questionnaires were less than partially completed and eliminated from further analysis. The remaining questionnaires (n = 455) were used for analysis. The characteristics of the employees in eight industries (mean age, marital status, education level, work experience, and employment status) are presented in Table 1 . All the participants in the present study were male. The job category distribution in the eight industries was shown as the percentage of the respondents ( Table 2 ). The results of stress and general health in the eight industries are summarized in Table 3 .
According to the findings, the prevalence of occupational stress was higher in the employees of highway construction, drilling projects, industrial power plants, building construction, and railway construction compared to the employees of bridge construction, water diversion projects, and tunneling construction. Furthermore, the obtained results indicated that the level of general health was higher in the employees of tunneling construction, bridge construction, water diversion projects, and railway construction compared to the employees of drilling projects, building construction, highway construction, and industrial power plants.
The findings regarding stress and general health in different job categories are presented in Table 4 . The highest prevalence of stress was observed in HSE managers, project managers, executive directors, installation maintenance supervisors, and HSE supervisors. The lowest prevalence of stress was observed in welders, cooks, workers, and caretakers. In addition, the highest level of general health was denoted in workers, cooks, caretakers, welders, and light machinery drivers, while the lowest level of general health was observed in HSE managers, quality assessment managers, project control directors, electrical supervisors, and project managers. Mean demographic variables in terms of stress and general health is shown in Table 5 .
The comparison of the mean WMSDs, stress, and general health in the eight industries ( P MSDs < 0.001 , P stress < 0.001), indicating statistically significant differences between each job category (P MSDs < 0.001, P stress < 0.001). Moreover, the results of Spearman's correlation-coefficient in the jobs in eight industries demonstrated a significant, positive correlation between WMSDs and stress (r = 0.242), as well as negative correlations between WMSDs and general health (r = -0.494) and occupational stress with general health (r = -0.361).
Recently, there has been growing research regarding stress, and special attention has been paid to the association of mental state and physical disorders. The present study provided a novel theoretical combination regarding the correlations between musculoskeletal disorders, occupational stress, and general health. According to the obtained results, the industries with the highest stress levels represented the lowest general health levels in the employees.
Comparison of the status of occupational stress in the participants based on work experience indicated that the prevalence of occupational stress was higher in the individuals with 11-20 years of work experience (mean = 3.02 ± 0.551 years) compared to those with 1-10 (mean = 2.97 ± 0.543 years) and 21-37 (mean = 2.88 ± 0.0604 years) years of experience. This could be due to the fact that increased work experience is often associated with higher stress levels, while increased work experience to more than 20 years causes individuals to adapt to working conditions, thereby reducing occupational stress. Comparison of the general health status of the employees based on work experience indicated that the level of general health was almost similar in these individuals.
Comparison of the status of occupational stress in the employees based on their professional status indicated that the level of occupational stress was higher in the individuals with temporary contracts (mean: 3.31 ± 0.529). Previous studies in this regard have investigated the correlations between the parameters studied in the current research, such as the dimensions of occupational stress and their correlations with musculoskeletal disorders, denoting a significant association between the physical isometric load dimension the physical isometric load dimension and musculoskeletal discomfort [24] .
The findings of Kim et al. (2013) and Almeida et al. (2017) demonstrated a significant, positive correlation between occupational stress and occurrence of WMSDs. In the research by Kazemi et al. (2016) , WMSDs had a profound effect on general health, and general health had a significantly, negative correlation with occupational stress. Similarly, Finney et al. (2017) reported a significant association between multisite peripheral joint pain and poor general health [25] [26] [27] [28] . The aforementioned findings are consistent with the results of the present study.
Conclusion
According to the results, WMSDs and occupational stress were significantly correlated in the industrial employees. Furthermore, a significant, positive correlation was observed between WMSDs and occupational stress, and significant, negative associations were denoted between WMSDs, occupational stress, and general health. The current research also denoted significant, positive associations between musculoskeletal disorders, work-related fatigue, and job burnout, as well as significant, negative associations between job satisfaction and musculoskeletal disorders, work-related fatigue, and job burnout.
In conclusion, the following recommendations are proposed:
•Modifying the workplaces of the individuals who perform long-term static tasks;
•Periodic identification of the individuals with musculoskeletal problems and taking measures to correct their posture;
•Designing proper physical exercises for the individuals with hard work postures;
•Cognitive-behavioral educational interventions to raise awareness regarding the disadvantages of mental health problems. 
